). Monocytic factor XIIIA proand controls, respectively; data not shown). Altogether, the apparent molecular mass in SDS-PAGE and the detein levels of hypertensive patients were moderately (‫-6.1ف‬fold) increased ( Figure 2B ). In agreement with pretermined AT 1 sequence point to a covalently bonded AT 1 receptor homodimer in patients.
vious findings (Muszbek et al., 1988) , the intracellular factor XIIIA was not activated by thrombin cleavage, because the electrophoretic mobility of the thrombinMonocytic Factor XIIIA Transglutaminase We analyzed the mechanism underlying the formation cleaved factor XIIIA was clearly distinguished from the intact factor XIIIA of monocytes ( Figure 2C ). Nevertheof covalently bonded AT 1 receptor homodimers to reveal its possible involvement in the enhancement of AT 1 -less, monocytic factor XIIIA of the patients displayed a markedly increased (3-to 4-fold) basal transglutaminase dependent monocyte activation. The covalently dimerized AT 1 receptors were stable under reducing condiactivity compared to that of the control individuals (Figure 2D ). For comparison, the monocytic factor XIIIA actions of SDS-PAGE, excluding the possibility of disulfide bond formation. Receptor dimers can also be stabilized tivity after thrombin cleavage was increased only ‫-6.1ف‬ fold, confirming immunoblot results ( Figure 2E versus  by crosslinking (AbdAlla et al., 2000) , and transglutaminases mediate enzymatic crosslinking of membrane Figure 2B ). Thus, hypertensive patients displayed mark- edly increased monocytic factor XIIIA activity and a XIIIA is the predominant transglutaminase of monocytes, which crosslinks AT 1 receptors following angiomodest rise of factor XIIIA protein levels.
tensin II stimulation. ing of the crosslinked AT 1 dimers was accompanied by an enhanced G␣ q/11 activation, as determined by the AT 1 Enhanced Signaling and Desensitization receptor-stimulated GTP␥S binding to G␣ q (cf. Figure 5C ).
Mechanism of AT 1 Crosslinking Angiotensin II Generation of Monocytes

of Crosslinked AT 1 Dimers
The amount of expressed AT 1 receptors in transfected We measured the phospholipase C-dependent increase HEK cells was controlled by fluorescence-activated cell in cellular inositol phosphate levels predominantly medisorting (FACS) analysis using AT 1 -specific antibodies. ated by the AT 1 -stimulated activation of G␣ q/11 . In this The analysis revealed similar staining of cells expressing noncrosslinked AT 1 receptors and crosslinked AT 1 diassay, crosslinked AT 1 dimers produced almost 3-fold mers ( Figure 4G, panels 1 and 3) . Application of a saturating concentration of angiotensin II triggered AT 1 receptor internalization, as reflected by a decrease in cell surface fluorescence intensity ( Figure 4G ). Internalization of the crosslinked AT 1 dimers was significantly increased compared to the noncrosslinked AT 1 receptors ( Figure 4G, panel 4 versus panel 2) .
The 6C-6E) . Moreover, the AT 1 -dependent monocyte adhesion of patients normalized upon The interplay between activated factor XIIIA and angiotensin II is essential for the production of hyperrespon-ACE inhibition (Figures 6F and 6G) . Together, these find- Figure 7E ). Expression of compared to two individual receptors or to a dissociable receptor complex, thereby accounting for enhanced acthe factor XIII inhibitor in ApoE Ϫ/Ϫ mice was detected as early as 3 weeks after bone marrow transplantation tivation and signaling. Increased levels of hyperresponsive crosslinked AT 1 and persisted until the end of the observation period at 26 weeks (data not shown). The factor XIIIA inhibitor dimers were present on monocytes of patients with the atherogenic risk factor hypertension and correlated with significantly decreased the levels of crosslinked AT 1 dimers and suppressed the factor XIIIA activity of monoan increased angiotensin II-dependent monocyte activation and adhesiveness. An enhanced monocyte adcytes ( Figures 7A and 7B) . Concomitantly, the atherosclerotic lesion area was significantly reduced (Figures herence to the endothelium at sites predisposed to atherosclerosis is one of the earliest detectable cellular 7C and 7D). Captopril or the factor XIIIA inhibitor did not affect plasma cholesterol level or body weight, while responses in atherogenesis leading to the formation of atherosclerotic lesions (Faggioto et al., 1984; Gerrity et systolic blood pressure was decreased by captopril (Figure 7F) . al., 1985). Monocyte recruitment into the artery involves not only an alteration of the arterial wall but also requires In agreement with the enhanced AT 1 -dependent monocyte adhesiveness of atherosclerosis-prone pafunctional changes in the circulating monocyte, with a mutual exchange of activating stimuli between monotients (cf. Figures 1 and 6) , monocyte/macrophage infiltration of the aorta of 16-week-old ApoE Ϫ/Ϫ mice was cytes and endothelium (Gerrity et al., 1985) . In this context, the present work may delineate a mechanism acalso significantly decreased upon ACE or factor XIIIA inhibition, as determined by immunostaining of monocounting for functional changes of monocytes at the 
